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(54) OPTICAL MEASUREMENT MACHINE 

(57)Abstract: 

the bottom and side 
images of a measurement object to be 
observed within the same visual field by 
providing the first reflection means to reflect 
the bottom image laterally, the second 
reflection means to reflect the reflected 
bottom image upward, and the third 
reflection means to reflect the side image 
upward in such a way as adjacent to the 
reflected bottom image 
CONSTITUTION: A measurement machine 
compnses the first reflection means 12 
located below a specimen bed 1 1 to place a 
measurement object W and reflecting the 
bottom image thereof laterally, the second 
reflection means 1 3 for reflecting the bottom 
image of the object W upward, and the third 
reflection means 14 located at the side of the 

object W in such a way as adjacent toUl^ reflectin 9? e s,de ""age of the 




device i J nder StSS fro'm ^ and f ° r the base ° f ■ 

which view ^mZTSSS^n^T P3rt d ° Wn the Samp,e base in 
a device under testTn the side th* T b ?- 8e ; and to refIect the base "mage of 
characterized I bv hav^na ^ rlfli ? ~ the ° pt,Cal measurement machine 
means to ^feflecTu^ Zebatf^f^T 8 * be 3rranged in 2nd reflective 
reflective means an the side offJ^Tt ^ t6St reflected *» the 1* 
reflected with the deflective mean ^ of th^hn?? 6 ; and J° adj ° in the base 'mage 
device under test up the ab ° Ve 2nd ' and to refIec t the profile of a 



DETAILED DESCRIPTION 




[0001] 



Esssflsf tsar's: ,he meas ~ »-*»» 

goto of a device undoes, 'SSESSST""*" " baSe ima ^ e and 

measurement ma^^ZuSE ° f ' ha,ba ^.™ a 9e and profile, and the 
sjde^ce con^rat^r^^ *"* * 

sized aXcSffi^ 

SSST re^Xrfr 6 ° f 3 '"a yr* ' 

are needed 7h£^toS££Z^ Pi ° k_UP e <W men * °r metering devices 
complicated and to Sino w»h Z k ' mage and ^"^nt become 
profile is also needed a ™ MSe lma9e after an ima °e Pick -up and the 

^A^J^^tSS? "Vy° al mea — ment machine 
and profi e of a device *™nde test tSi? ?Sf **? " t0 ° bserve the base 'mage 
[0005] tSSt ,n View of the above-mentioned situation. 

th M e^ f° f f the above-mentioned purpose 

device under test is tefd I and 1s? ~w inv ent.on The sample base in which a 

sample base and to reflet L hJ?f * "f 8 " 8 t0 be arran 9 ed dow " this 

se ana to reflect the base .mage of a device under test in the side this 



means, and the side ™said sampte bas^ 1 St reflec,ive 

which illuminates the base 3 " devi?e under w ,he " 9nt S0UTCe 
the side of the opposite side to arann» fh= hf I ' 6 !f ref,ectiv e means, and 
device under test and contSs? 9 background material which has a 



Stesl -te^ fl ^ ° n el h n e s 0t a ha^^ '" Umina,eS ,he base ° f a d -,oe 
may make it illuminate Ttne 7« flEST^E*" 0 ° U ' ~ ,hiS " *° u 

device under testlnlhe siS of he orfnnil° ^ the ° ther Side faces of a 
[0008] f the °PP° s,te side up may be established. 

profile is reflected up by the 3rd £wL« L d r 5 flect,ve me ans, and the 
image and the profile adjoin and ftSS? in S* 8, ^ the above -™ntioned base 
observe, and the 2nd laas ImanJlSl * l 3me V,Sual field ' and 

by the simple configuration 9 3 deV,Ce Under t6St is made to be obtained 

^^^^^ ~ ««* c^ed by arranging the 

material which has a device undtr test *n d 1^ l"^ 6 : t6St ' ° r the ba <*9round 
hand, if the base of a dev fee und% wf^^ 81 ' S obtained - °" the other 
using the 1st reflec ive "mean a S a hal throu 9 h this ha,f ™™r by 

can illuminate to abbrLTafion h !l f m t ,rr ° r ' I? base of a devlce under test 
medium with a iarge rS Furthermore, if a transparence 

image, while the the optical path of a base 

image and the profile su£s coSdence a £J££T ?° f °° US ° f 3 baSe 
and good image observation ^n h^l'rf ? [ aCt ° r a,SO becom es the same 
means is arranged I ir ^S^^^^!^- In addltion . if the 4th reflective 
device under tit will &^£&% 3S5£^ ^ ^ ^ ° f 3 

&g ,e] Hereafter ' 6aCh 6Xamp,e of this '^ntion is explained along with a 

of vsizsttKSz in <:^T^: he 

which a test section lO^wcthfT- 1 > Rawing 1 . The sample base 11 in 

installed Tn the Tel e i ^^y^X^ JV* 38 3 9U ' de pe 9' ,s 
base of that inferior surface of tonoL t« thi h P * ^ 1 1 ' S possib,e for the 



t' 



"K^'&CSEZE IZ £ C ° n,aCt " rt '° *° b- 

K TT « SJttT" WA of 3 device under 

this 1st reflective mlan^2 1*2^' ' eS ' W , in / he Side is arran 9 e «- As 
out towards the side a, 45 deg^for £35?"* " ** P ' ane mirror is 

side of the reflective means 12 l J^ ^^\"T n V 2 is arTan ^ in 'he 
inclination arrangement of the plane rn^rV. ^ 2nd reflective mea "s 13, 
means 12 at about 90 degrees tor tS™L -ST" Dut to ,he 1st reflective 
reflective means 12 of the afc?ve 6 s f^ P ne ■» constituted by the 

base image WA of a device under test w1=>, k r< l flec,,ve me a"s 13 so that the 

[00141 Furthermore -j^ »S w ma y be reflected up. 

reflected w^e ^ to adjoin the base image WA 

WB of a device under test W up is Canoed ffS? ^ f d t0 reflect the P ro ^ 
As this 3rd reflective means 14 on eS£n Said Sam P ,e base H- 

Plane mirror makes a predeterm,^^ ? f th , 6 2nd refl ective means 13, a 

longitudinal director ^kS^SSS^SSS!" 3 f " ^ 9 ' e (93te 3n 9 ,e > and a 
carried out, for example (reflect,ve distance), and inclination arrangement is 

device unUTtet W^5& 16 i,,Umin3tes the ba - of a 
this light source 1 "the fluo SiifS^ ^ flank ° f Said sam P ,e ba *e 1 1 As 
the sample base li S£j£2£ ^^2°"°^^ ^ ,on 9 itudjna ' direction of 
inferior surface of tongue ^'w^S^Sl'^ " ,s u constitu ^d so that the 
edge of the 1 st reflective means 1 2 ^ 6 ,,,uminated fr °™ the 

P^ - a television camera which 

coincidence are installs ; n *hl « , of a device under test W to 

That is, as ttf ECI^^!?^^ ? Said devi <* ««Jer test W. 
dJlwingL2 , the pn^^Tt^^^?^ equipment 18 is shown in 
image WA of a device under telt W TS^ETh" ^ J*"* 3dj '° ined the base 
the 2nd reflective means 13 and ms^J?^ 1*1 r f BCtiVe means 12 a "d 
located in the same visual field ! 7n JSS££ t V S3 ' d 3rd reflectl 've means 14 is 
image pick-up equipment 18 is left anc 1^ ? al ar ™gement location of 
from the case of illustration Moreove i£ ?S considerabla Wer part 
the image obtained by said imaoe S f.o 1 ? 9 ° 0t ,,,ustrate d for details, as for 
measured from the p^o^^^^ 18 ' Various tensions are 

«^ «' 19 iS ~ Ub b * tba -de of 

device under test W. This ifflSffifi S nl ? 2^ ^ 11 t0 Said 
contrast, wherTa^evice under test t 3S 3 device u "der test W and 

and it is constituted so thaMhe profite of * ' 8 formed in b,a <* etc., 

may be made clear P ° f the prof,le WB of a device under test W 

[0018] According to this example, the base image WA and Profile WB of a device 



I 



s U ame r ™ a Jd ^ an 6aSy co ^-ation, and it can observe in the 

^3^^^:^^t 12 and the 2nd ~* 

device under test W constitC e thP rifll^ 6 P ' ane m,rror ' y° u ma V ma "<e it a 
2nd reflective means? tom a ^SS^JT^ 12 ° f the ab ° Ve 1st ' and the 
one, when not so large Moreove^ t£e 2n^^ 6XamP ' e in the prism mirror <* 
reflective means 14 are mS^Ltrl 2nd reflective means 13 and the 3rd 

they can also constt of SSSS^J^^^ " exam P ,e - a " d also 
base image WA and pjfcffi^ f'" C ^ e ° b j ect ^stance of the 

rS TH 9e t Pi ? k " up equipment 1 * ™Z%S£35£ * ' s necessa ^ t0 Use the 

. .222 of this example is 

under test W differs fro^S d ' en n n ?h J i" 9 ^ ° f the base of a dev '^ 
[0021] the half mirror 2- ?^S!^^Xt\S^^ mnpto ' 
means 12 arranged down the samolP h a «Li /° constltutes the 1st reflective 
means 12 is installed without formim thill 7 ?^ ~ this " the" 1st reflective 
bases 11. And the liah t so.?rr 1 i« 9 the gap for "9 htin 9 between the sample 
the above 1st 'and SS prepaid so SSS? h? 5" the reflective means 
illuminate the base of a deSce ur ^dVr t~ w Ms ,ight source 16 ™* 

by the half mirror 23" 651 w tnrough tne 1st reflective means 12 

mSd^K 25 is ananged by the above- 

other than the lighting o a Svfce t,Zw MeT™™? 6 ™ 6 '° 3ny parts 
reflected with the direct or 2nd reflertiv» ™2L ? L I*" 9 t0 prevent that « >s 
14, and the light which oassS SSn I T e . ans „ 13 or the 3n:l reflective means 

source 16 by°w. t^bSSSJZS ■"•J"" ,he " 9ht 

pick-up equipment 18 mDer ^ 5 carries out incidence to image 

WA and Profile wl of T de £ un der ^"''^ reflects the base '™Se 

f a oS, a w P H h0 '° 9raph Wi,h ^ C u^enfia™ ViSUa ' fleW S " P and 
[0024] When according to this examnip * liJIE* , 

illuminated the base o ? a devicfunde t u Cati0n moves caudad a " d 

by the half mirror 23 cornered wTh th J "\ r ° U9h the 1 st refl ective means 1 2 
in the edge of a sampled 1 1 m US 9ht ^ 9 fr ° m the ,ight source ™ arranged 
can become loose and a bas e can mu^TT Whi ' 6 3 ' ighting inc,ude angte 
perform good photograph ^White e n £SSfc£^ ^ and Dein9 ab,e to 
compact, the optical path lenoth aUh f^ measurement machine becomes 
difference with the ODtfcal n S ,li base image WA becomes short, a 
base image W^P^ the focus of the 

approach, and a qood imanp -if ^ u Photoed, and a scale factor 

1st reflective mea^s 12 ^approach 3 " ' CaUS6 ^ S3mp ' e base 1 1 and th * 

S^m^ example is 

distance of the base ima^e^ ITS W* M^J^g? 
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section 30 of this example. 



^ ~2^t^ ~ 26 b * P^- and the 1st 
Prism 26. The base imagl wA of a d ° f ? ample is slant-face 26a of this 
Moreover, top-face 26b of theYboJ ^ T est W is reflec ted in the side, 
base of a device unde tes w ^S^S^ST ? " Serves as tne sam P'e 
and the 3rd reflective means ; 14 cons^of n,^ ' the 2nd reflective mean * 13 
roSlz! P^ aSe ima9S WA aVd VSwB up"' m ' rr0re " ke the 1st and 
by thJ fj2f Under W is reflected up 

medium 27 with glass intervenes fn the mSi f f £ e aUXi "' ary tra ^parence 
image pick-up equipment 18 The above 2 m ^k^' Path Which result * 
and 27 with glass A refractive ndex is lam^nH ^ trans P a ^nce media 26 
which passes this part the aDoarent j££« ? 88 f ° rthe base ima 9e WA 

rooLTf "E die ^ll52c d,8,ance bec ° mes short accordina 

S «K5a^ Pn-sm 26 as said 1st reflective 

example. It minds and is made oTmini Jth k h3 ' f mirror 26a ,ike the 2nd 
Others are formed in the samt 2mrtT« i 6 ° f 3 device under *** W. 
[0029] According to this exam dI? ml h S t the 1 St exam P'e- 
optical path lenath tea^^J^ 1 ?™? of Profi, e WB that the actual 
transparence media 26 and °27 w£ al bin ^ * he t base jmage WA They are the 
WA. By making it pass it is shorten^ «^ I " Ve ' ndeX about said bas * 'mage 
object distance with rfttaSSS Imaoe VEST" " h eqU,Va,ent - ™ e 
in agreement by the base image WA and S S ea "'P men t 18 is doubled is 
the focus and scale factor of both Trnaaes ' 8nd beCOmes tne same [ 

accurate measurement is attaint Tr? 2L L C,ear ,ma 9 e is obtained and 
device under test wTecome^ the P art **h 'ays a 

constituting the 1st reflective means i? fnH fV* Can °° ns tt"tB from 
[0030] This example shownln ^ mi L £ 6 b3S6 1 1 in one in a ^"Pact 
example, the 1st ^^Z^^^SS^i mod ^ation of the" 3rd 
as an example 2, the 2nd reflective mf 8 ?« r ° m the same P |ane mirror 

medium 28 by prism, and the faction to ,hl* £ nsttuted fro ™ a transparence 
the base image WA by the aux7at tran.n^ " a . PParent ob j ect ^nce of 
obtained like drawinoT medium 27 with said glass is 

T0031] In addrtioT^spa^ " ke the example 2 

feoai and driwingS and 1 to nriL * 8 ^f^ 1 " 9 [ on the sample of 
base image WA^im^h'th^ auSlia^^nJnf ' nS ' de ° f the ° ptical P ath of ^e 
made to intervene and he s trvinn trPL I ns P arence medium 27 with glass is 
base image WA in aS^r^^^y^^JW distance of the 
transparence medium when "ft 7s JrZ^J f StanCe ° f Profi,e WB B V one 
and a refractive index ^nsWutes wTfhTh^" 1 P T a9e distance ™™9 short 
path length changes by mod ficafl^n of 6r ' ° r when the actual optical 
predetermined by arrangemenfofonf t°, P SyStem> as for tnis - a Action 
Furthermore, it is "posstote to ^SnstSe SKT^ 1 "^ may be obta ^ d - 
water besides glass etc. high ^^^^^^^^ of 




[0032] This example shown in < e yamni 0 w • ~ 

others of the 3rd Mmpteri^S^ drawjng_6 is a modification of further 
means 13 are constiSfron^ a ^252^ m ° ai 2 12 3nd the 2nd reflective 
inclined planes 29a and 29 'of fhe ^X^^T 29 by the prism of one. 
respectively - 1st and 2nd wfcS^^^^?^' 9 " 08 medium 29 
upper top-face 29c of the 1st reflS ml «?S '* institutes - having - 
which a device under test W is lafc And^n thf. « " "T* 88 the sam P ,e ba *e in 

d h rLTn a a ; ent ° t bjeCt d,StanCe ^WA^iT n h f , h ° rten 

^^transparence medium with , fth.^^ 

H 2S£^ machine of this example is 

example so that the prtfEwCtf 'ano^sTT^ * SeCtion 40 of this 
be obtained. anoiner side of a device under test W may also 

l x a £L™^ e zi7 e ™ ^tszsr ,ike ,he ist «~ 

[0035] Moreover, the background material 1 a «f 

said 3rd reflective means 14 and 4th ^SSJ 1stexam P'e is removed and 

of another side of a device Sunder test W?n /hf "J? 8 "! 21 to reflect tne P^le WC 
the opposite side up are a™%%^™£^Z£ ? the device und ^ test W of 
arranges and consists of the same CnlnLt refIe p t,ve means 21 , a plane mirror 
example, and the 2nd Image otcT uS ^ J f ! the 1st reflective mean s 12 for 
of this another side i Sged^he XT 6 * 22 Wh ' Ch photos the P^'e WC 
under test W. 9 d tne flank u PP er Part of another side of a device 

^^sl^^^ ^ the base image WA of a device 

It can obtain. In addition th $££^2^^^ ^ WB and WC - 
transparence medium which cons«t?,tI th 1< may J nfix the Prism and 
like the 2nd example, and ^ you ma J make* nJ?T? ™ anS in 3 na,f mirror 
adjust the apparent object See to the '* um ; nat f u from a ,ow or part, and 
the 3rd example stance to the optical path of the base image WA like 

the image from a 2-way 

required goods. Moreover it sets in thf *h t6St W ' n this inve ntion to various 
the image pick-up equipments 18 an 1 tlh i^ ^ and the * are 
•mage pick-up equipments 18 and 22 Yo„ !! I W3S USed " the y are the se 
eye. H ano 22. You may observe instead with the naked 

[0038] 

^^SZZ$£ Ts^^^ ? a - -age of a device 

have adjoined the base mage ^S^f^' 3rd refleCt,Ve means * 
reflect the profile of a device Tunder tes Um it ~ G 2 ? reflect,ve means, and to 

«ce unaer test up It can adjoin, the base image and 



f^^^SZ^^^^ can be 
dev,ce under test can be obtained by the °' 
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